Due to lack of rains, global climate has been changed and this is very alarming situation. Most of the countries of the world received less than 500 mm rainfall annually. Pakistan is although counted as an extensive irrigated country along with United States, Indonesia, Soviet Union, Mexico and Egypt, yet in its dry regions water is not sufficient even to provide initial requirements of agricultural crops.Among different factors, drought is a serious issue of low productivity for the last 5-6 years. Water shortage is one of the main factors that can minimize the crops' production, including wheat in the world. Shortage of water during maturity resulted in about 10% decrease in yield, while there is no effect on yield due to moderate stress at early vegetative stage. It generates unaffordable changes in plants resulting in growth and photosynthesis inhibition affecting yield components adversely. Rapid inhibition of shoot and limited root growth are the symptoms induced by drought which are further characterized by stomatal closure resulting in transpiration rate and CO2 uptake reduction during photosynthesis. © 2014 PSCI Publisher All rights reserved.
Introduction
Drought is a foremost stress which decreases the production of crops worldwide (Yang et al., 2004) . In their study results, Li et al. (2004) showed that under recommended complete irrigation conditions and supplementary irrigation programs, plants would have higher yields compared with those without any irrigation. Limited water availability and unfavorable moisture distribution during the main wheat growing period can lead to a high variability in yield and in protein content affecting the bread-making quality (Bonfilet al., 2004) . Ramezanpoor and Dastfal (2004) reported the 25 and 50 percents reduction of water consumption may decrease grain wheat yield 21.8 % and 40.7 % respectively. The problem is particularly very serious in arid and semi-arid regions (Ashraf et al., 1995) , where many developing and under developed countries are located. In these regions water potential in the rhizosphere becomes more negative during water stress period which reduces water availability for plant growth and development (Ashraf et al., 1996) . Gupta et al. (2001) stated that water stress imposed during later stages might additionally cause a reduction in number of kernels/ear and kernel weight. Kumar et al. (2005) found significant correlation of grain yield with leaf area index, plant height, spikelets per spike, 1000-grain weight, and biological yield under both environments (drought stress and rainfed condition). Blum (2005) stated that drought stress may occur throughout the growing season, early or late season, but its effect on yield reduction is highest when it occurs after anthesis. Azizinyaet al. (2005) evaluated thirty one synthetic genotypes of hexaploid wheat under field and laboratory condition for drought condition. Significant differences were observed among the synthetic lines for most of the traits under stress and non stress conditions. Most of the traits were negatively affected by drought stress and the greatest reduction was observed in grain yield. The results of stepwise regression analysis showed that spike weight, number of days to flowering, ear length and fertile spikelets per spike could be used as desirable criteria for yield improvement under drought stress, whereas the number of seeds per spike, 1000-kernel weight and ear weight could be used for yield improvement under non stress conditions.
The percentage of drought affected land areas doubled from the 1970s to the early 2000s in the world (Isendahl and Schmidt, 2006) . Generally, an appropriate deficit irrigation system with fresh water can increase irrigation efficiency without significantly decreasing yield (Panda et al., 2003) . Responses of wheat growth to water deficits vary depending on wheat species and growth stages. Jalotaet al. (2006) reported that the anthesis to grain development period is the most sensitive stage to water stress in wheat in Northwest India. In China, Zhang et al. (2006) concluded from experiments that water stress should be avoided at the booting and heading of spring wheat. In addition, growth parameters have manifested certain differences during deficit irrigation. The contribution of water deficits tolls for 50 % on economic yield of wheat as compared to pathogens which reduces wheat production by 10-20 % (Kreps et al., 2002) . Ahmadiet al. (2006) reported that there was a significant reduction in grain yield and 1000-grain weight under drought stress treatment condition. Salemiet al., (2006) reported the 19.3 % decrease ofgrain yield was due to 40% decrease of water use in another related experiment. Yazar and Sezen (2006) stated that if insufficient water is applied during the crop cycle, the crop will not develop fully, resulting in low-quality yield (shriveled grains or fruits with low market value) or even total loss of yield. Wajidet al. (2007) conducted an experiment on influence of drought on water use efficiency in wheat in semi-arid regions of Punjab. Four irrigation levels were used. Each cultivar was applied with irrigation treatments based soil moisture deficit. It was found that relationship between evapotranspiration and grain yield was significant and concluded that for each mm of crop evapotranspiration 3.27 g m -2 total dry matter was produced. The yield of inqlab-91 was 10.7 % more than MH-97. Crop supplied with full irrigation produced 93.18 % higher yield over control treatment. It was also concluded that when drought was imposed before or after anthesis it results in reduction of light interception which ultimately reduced economic yield.
Importance of irrigation water for Wheat
Water is the most important limiting factor for wheat production. In the wheat seasonal perception ranges from 50mm to 150mm in hot areas, with an average annual perception of 115.9mm. The total water consumption is about 453mm for wheat without water deficit, which greatly exceed perception (Liu et al., 2002) . It was observed that relationship between seasonal evapotranspiration (ET) and grain yield or water use efficiency (WUE) could be described by quadratic functions, while relationship between evapotranspiration (ET) and (GY) have been widely used for water-saving purpose in water deficit areas as a guideline for irrigation, it cannot explain the effects of timing of applications. So there has been an ongoing effort to reveal relationship between grain yield (GY) of wheat and soil water balance (epically irrigation) and water-use efficiency (WUE) (Kang et al., 2002) . It could be deduced that critical period for moisture in wheat started after 60 days after sowing, which become more severe at 90 days i.e. anthesis stage. Among genotypes Inqlab-91 found more tolerant to drought and thus can provide good option for further testing and recommendation for the rain fed areas (Kazmiet al., 2003) . Yordanovet al. (2003) reported that drought generates unfavorable and unaffordable changes in plants resulting in growth and photosynthesis inhibition affecting yield components adversely. Al-Kaisi and Yin (2003) stated that irrigation effectively increases crop yield although water-use efficiency (WUE) decreases as the irrigation rate increases. Severe water stress from the seedling stage to maturity reduced all grain yield components, particularly the number of fertile spikes per unit area by 60%, grains per spike by 48% as well as dry matter and harvest index (Kimurtoet al. 2003) . Triboiet al. (2003) reported that wheat quality was controlled not only by genetic factors, but also by environmental conditions, especially the supply of water and fertility in soil that can change wheat quality under normal cropping condition. Ahmad (2003) conducted an experiment to investigate the effect of irrigation levels on growth and yield of wheat varieties. He found that the maximum number of tillers, plant height, number of grains per spike and straw yield was produced by Uqab-2000 followed by Iqbal-2000 and Chanab-2000 receptively.Mustateaet al. (2003 got an opportunity to characterize the response of many wheat cultivars to water stress, by comparing their performance in yield trials under irrigation and drought in several locations in southern Romania, due to the prevalence of very dry period during the crop season 2002. Several new lines exceeded the presently grown cultivars, both in yielding potential and drought tolerance. Although plant height correlated with yield under water stress, potential plant height as measured under irrigation showed no correlation with yield under drought. The relationship between heading time and grain yield in trials without irrigation was variable, depending on the evolution of water deficit. Reddi and Reddi (1995) reported that for growth and yield of wheat, irrigation play an important role. The turgidity of cell increase with irrigation water which is then related to photosynthetic activity, growth and yield of crop plant. Water availability mostly affects growth of leaves, roots, photosynthesis and dry mater accumulation (Blum, 1996) . Jamal et al. (1996) concluded that grain yield of different wheat cultivars were significantly reduced by water stress at all critical growth stages and greatest reduction was at anthesis stage. Pal et al. (1996) conducted an experiment under different levels of irrigation, seeding dates and fertilizer and found that crop irrigation at crown root initiation, maximum tillering, boot and milk stages consumed 346.6 mm water to produce 3187 kg grains ha -1 with water use efficiency of 9.2 kg grains ha -1 mm -1 water. Daily water use and surface soil moisture extraction increase in irrigation frequency. Timely irrigation at proper growth and development stage is a viable reason to improve production and wheat cultivation (Muhammad., et al 1997) . The researchers had tried to explore different morphological and physiological traits, which could promise stability of yield in moisture stress areas.
Role of irrigation in wheat growth

Effect of Irrigation levels on growth and yield of wheat
Many regions of the world need to implement improved on-farm water management, to meet the goals of water conservation, sustainable food production, farm profitability, and environmental quality (Brian et al., 2002) . However, drought is a major constraint to agricultural production (Samson et al., 2002) , in all traits, significant decrease was observed with increase in stress level. Ibrahim et al. (2005) found the effect of nine different levels of irrigation on yield and yield components of Wheat (Triticumaetsivum L.). Crop was irrigated partially or fully i-e throughout the season including grain growth period, grain growth period increased grain yield by 136.1% due to an increased in number of ears m -2 , number of spikelet's per ear over un irrigated plant. Irrigation increased the number of grains per spike over the un irrigated treatment by 46.66% in different seasons. The fully irrigated treatments increased the mean grain yield weight by 104.5% in 2001-02 and 22.00% in 2002-03 over un irrigated control treatments. Mean harvest index varied from 29.63% to 31.00%. There was a positive and linear relationship between total dry matter and grain yield.
Tavakoli (2005) conducted a field experiment for economical evolution of the supplemental irrigation combined with an optimum rate of nitrogen in wheat. The treatments included four levels of irrigation (average of three years: 0, 95, 151, 207 mm) and nitrogen rates (0, 30, 60, 90 and 120 kg ha -1 ). An optimum level supplemental irrigation (94 mm water with 60 kg N ha -1 resulted to maximum water productivity.Sarwar (2007) (2007) reported that total number of grains per spike and 1000-grain weight was greatly reduced under drought stress conditions. Gahar genotype produced the highest grain yield of 4149 kg ha -1 under drought stress conditions, whereas highest grain yield of 6674 kg ha -1 was obtained for Nikenejad genotype under the optimum conditions. Lowest grain yield was recorded in genotypes Koohdasht and Boholh-15.
Drought imposed study on wheat in semi-arid region of Punjab was under taken to see the effects of cultivars and irrigation regimes on water use efficiencies calculated for total water applied and crop evapotranspiration. Four irrigations i.e. I o = control, I 1 = irrigation up to stem elongation, I 2 = irrigation from stem elongation to maturity and I 3 = full irrigation treatment based on soil moisture deficit were applied to each cultivar. Irrigation treatments were managed to induce a range of drought from full irrigation to nil irrigation from emergence to physiological maturity. Relationship between grain yield and evapotranspiration (ET) was observed and concluded that for each mm of crop evapotranspiration (ET), 3.27 g m -2 TDM was produced. Fully irrigated crop produced 93.18% higher yield over control treatment. In treatments where drought was imposed before or late anthesis, the primary cause of reduced efficiencies was a decrease in intercepted light which ultimately reduced its efficiency into economic part (Wajidet al., 2007) . Saleemet al. (2007) was conducted a field experiment at Agricultural Research Farm, NWFP Agricultural University, Peshawar during 1999-2000 to appraise the effect of water regime at various growth stages on the performance of wheat production. The irrigation treatments given to four wheat varieties, Ghaznavi, FakhreSarhad, Tatara-96, and Bakhtawar-92 were (I 0 ) no irrigation, by adding subsequently each with (I 1 ) single irrigation at germination, (I 2 ) two irrigations up to tillering, (I 3 ) three irrigations up to anthesis and (I 4 ) four irrigations up to milk stage. Irrigations significantly affected spikes m -2 , spikes weight, 1000 grain weight, days to maturity and biological yield. Among varieties, days to heading, spikes m -2 , plant height, spike weight, number of grains spike -1
, 1000 grain weight, days to maturity, biological yield and grain yield was significantly different. The interactive effect of irrigation and varieties was only affected biological and grain yield. Hence all the irrigation levels produced significant differences in yield and components. Tatara-96 proved to be the best variety followed by Fakhre-Sarhad among the four varieties included in the test under different water regime. Zhang et al. (2008) conducted a field experiment with wheat involving six irrigation treatments (from rain-fed to 5 irrigation application). The result revealed that maximum dry matter at maturity was achieved by irrigating to 94% and maximum grain yield to 84% of seasonal full evapotranspiration (ET). A positive relationship was found between harvest index (HI) and dry matter mobilization efficiency (DMME) during grain filling. It was found that moderate water deficit during grain filling increased mobilization of assimilate stored in vegetative tissue to grain, resulting in greater grain yield and water use efficiency (WUE). Generally, higher water use efficiency (WUE) corresponding with low evapotranspiration (ET) being highest at about half potential evapotranspiration (ET). Highest water use efficiency (WUE) and grain yield was obtained at seasonal water consumption in the range 250-300mm. Neumann (2008) stated that rapid inhibition of shoot and limited root growth are the symptoms induced by drought which are further characterized by stomatal closure resulting in transpiration rate and CO 2 uptake reduction during photosynthesis. Banker et al. (2008) found that irrigation at crown root initiation, tillering, jointing, flowering and milking stage gave highest value of growth parameters. Wang et al. (2008) observed that grain yields under irrigation treatments were significantly increased, but the content of grain protein, monomeric protein and flour wet gluten was reduced in wheat.The effect of deficit irrigation on wheat yield and consumptive water use was studied and it was observed that there was a good agreement between measured and predicted yield. It was indicated that under deducing 30% of full irrigation, wheat yield was reduced by less than 6%. Furthermore, studying the depletion of readily available water from root zone could helping in saving up to 24% of the applied irrigation water with almost no water yield loss (Ooudalet al., (2008) . During the growing season of winter wheat in China, the perception is approximately 200 mm; however, water use by the wheat plant can be 400-500 mm to obtain grain yield of approximately 6-7 t ha -1 as a result, supplemental irrigation has become an important measure to obtain a stable yield of winter wheat (Quanqiet al., 2008) . Jajarmi (2009) showed that effect of water shortage on plant growth indices in wheat varieties and concluded significant differences between varieties and moisture levels. Significant decrease was observed with increase in moisture level in all traits. Singh et al. (2009) found that the yield and yield components of wheat plant were decreased with decreased the irrigation water amount as well as the quality.
Kabiret al. (2009) conducted an experiment to evaluate the performance of wheat cv. Gourab under irrigation levels. The experiment was consisted of two factors four seed rate and four levels of irrigation. It was reported that seed rate significantly affected the entire yield contributing characters except 1000 grain weight. The seed rate of 140 kg per hacter gave plant height (82.36 cm), total tillers per plant (8.99), effective tillers per plant ( 3.49), spike length (8.05 cm), spikelet's per spike(15.50), grains per spike (31.05), straw yield (3.73 t ha -1 ), biological yield (6.55 t ha -1 ), grain yield (2.82 t ha -1 ) and harvest index (42.43 %). The effect of irrigation level on most of the yield contributing characters was significant. The irrigation at crown root initiation stage gave plant height (82.33 cm), spike length (8.37 cm), grain per spike (31.90), effective tillers per plant (3.31), straw yield (4.09 t ha -1 ), biological yield (7.39 t ha -1 ), grain yield (3.30 t ha -1 ) and harvest index (44.47 %) the interaction between seed rate and irrigation level significantly influenced all the plants characters except spikelet's per spike, plant height and 1000 grain weight. It may be concluded that for better performance of wheat cv. Gourab seed rate of 140 kg ha -1 with one irrigation given at crown root initiation stage may be practiced. Katerjiet al. (2009) reported that drought affect the plant water status during ear formation and flowering stage.
Dehganzadehet al.,(2009) conducted an experiment to study the effect of three I 1 = irrigations i.e. irrigation at 70 mm, I 2 = irrigation at 90 mm, I 3 = irrigation at110 mm cumulative pan evaporation were used on grain growth and grain filling of three wheat varieties. The I 1 and I 2 did not did not differ significantly. The results showed that delay in irrigation from I 2 to the I 3 caused significantly reduction in grain growth and effective grain filling. Akbar et al. (2010) conducted an experiment to study the performance of wheat in relation to yield and yield component under different water deficit conditions. The number of spikes per meter square, number of kernels per spike, 1000-grain weight, plant height, days to maturity, maturity duration, harvest index and grain yield were significantly affected by water deficit conditions. It was observed that water limitation during double ridge to anthesis reduced the number of spikelets per meter square and number of kernels per spike. Besides, water deficit condition at post-anthesis decreased the number of days to maturity, maturity duration, 1000-grain weight, harvest index and grain yield.Huifanget al. (2010) conducted an experiment to study the irrigation frequency on grain yield, water use efficiency and protein yield of wheat. The results showed that irrigation at jointing, heading and milking stage were in favour of increase in grain yield, dry matter accumulation and 1000-grain weight respectively. The highest grain yield was obtained in case of the treatment irrigated 60 mm at jointing and heading stage, respectively. Khokharet al. (2010) was conducted a study during 2000-2002 to determine effect of different irrigation levels on growth and yield of different wheat genotypes in the province of Sindh. The trial was laid out in split block design at Wheat Research Institute, Sindh, Sakrand, in which four irrigation treatments I 3 (irrigation at crown root, booting and soft dough stage), I 4 (irrigation at crown root, tillering, booting and soft dough stage), I 5 (irrigation at crown root, tillering, booting, anthesis and soft dough stage) and I 6 (irrigation at crown root, tillering, booting, anthesis, soft dough and hard dough stage) were in blocks and six wheat genotypes; V-7001, V-7002, V-7004, NARC-9 and CO-9043 and Abadgar-93 were planted. Number of irrigation did not have any significant effect on plant height, whereas plant height was affected significantly in different cultivars. Application of five irrigations at different wheat growth stages resulted in higher spike length, higher number of grains and wheat grain yield. Wheat variety Abadgar-93 and V-7004, had taller plants in comparison with cultivars NARC-9 and V-7004 however, wheat grain yield was not affected significantly among different cultivars. , SH-2002 , Aqab-2000 , and five irrigation levels I 1 (irrigation at crown root stage), I 2 (irrigation at crown root + tillering), I 3 (irrigation at crown root + tillering + booting), I 4 (irrigation at crown root + tillering + booting + anthesis), and I 5 (irrigation at crown root + tillering + booting + anthesis + milking). Wheat cultivar AS-2002 recorded highest grain yield (4821.5 kg ha -1 ) which was significantly higher than the other two cultivars. Wheat crop supplied with five irrigations at crown root + tillering + booting + earing + milking recorded the highest grain yield (5696.8 kg ha -1 ) which was significantly higher than all the other irrigation levels. At highest irrigation level I5, cultivars AS-2002 and SH-2002 produced grain yield at par but significantly higher than Aqab-2000. At all the other irrigation levels, cultivar AS-2002 recorded significantly higher grain yield than the other two cultivars. Rahim et al. (2010) conducted a field experiment to evaluate the effect of irrigation scheduling and phosphorus application on yield and phosphorus use efficiency. The phosphorus doses 0, 47, 81 and 111 kg phosphorus applied by broadcast and band placement. Four irrigations i.e. 0, 2, 3 and 4 were applied at critical stages of wheat. It was reported that with the use of phosphorus @ 81 kg P 2 O 5 ha -1 increased grain yield from 1.58 mg ha -1 to 3.94 mg ha -1 . It was also concluded that band placement of phosphorus is better than broadcast. To improve phosphorus use efficiency and get maximum yield, application of 3 irrigations at crown root initiation, booting and grain development stage were sufficient. Eskandari and Kazemi, (2010) conducted a field experiment was on bread wheat cultivars to evaluate their response to post anthesis water deficit. Results showed that limiting water decreased grains per spike, 1000 grain weight and grain yield. Wheat cultivars showed significant differences in 1000 grain weight but the difference between grains per spike, spikeletes per spike and grain yield of wheat cultivars were not significant. It was due to grain yield reduction of wheat cultivars under different irrigation levels. 'S-80-18' produced highest yield under normal irrigation conditions while 'S-78-11' produced the highest yield under drought stress conditions. The wheat cultivars 'S-78-11' was more tolerant to water stress. Liu et al. (2010) stated that drought stress in the jointing-flowering stage had the greatest effects on N assimilation in winter wheat, the second greatest being in the recovering-jointing stage, while that in late filling stage had few effects. However, supplemental irrigation at filling stage increased the N content by 20.9% (Wang et al., 2004 ).Jatoiet al. (2011 reported that, it is well known fact that any increase or decrease in agronomic traits is caused by variable response of wheat genotypes via physiological changes. Thus, the development of cultivars for water limited environments would involve selection and incorporation of both physiological and morphological mechanisms of drought resistance through traditional breeding programmes. In wheat, yield is greatly reduced mostly when drought stress occurs during the heading or flowering and soft dough stages.
Akram (2011) was conducted a field experiment to determine the sensitivity of wheat to water stress and changes in water relations and yield of wheat (Triticumaestivum L.) under water stress conditions applied at different growth stages. The experiment comprised of two wheat cultivars and four water stress treatments, maintained by withholding water at tillering, anthesis, and at both stages. Water stress caused reduction in leaf relative water contents, water potential, osmotic potential, turgor potential, growth and yield components of both the wheat cultivars. The results indicated that high value of relative water contents were associated with increased yield and yield components. Consecutive stresses at both growth stages caused severe reduction in yield and yield components in both cultivars of wheat. Ngwako and Mashiqa (2013) conducted an experiment to check the effect of irrigation on the growth and development of winter wheat cultivars was studied. The experiment comprised of two cultivars of wheat, namely Baviaans, and 14SAWYT306; four levels of irrigation namely: I0= no irrigation, I 1 = irrigation up to stem extension, I 2 = irrigation from stem extension up to physiological maturity, and I 3 = irrigation throughout the growth stages. Significant difference in the cultivars was observed in the days to emergence, days to anthesis, number of tillers and number of grains per spike. Cultivar 14SAWYT306 took long to emerge and flower but matured at the same time as cultivar Baviaans. Cultivar Baviaans produced higher leaf area index, leaf dry mass, stem dry mass and more tillers than 14SAWYT306. More grains per spike, grain yield, harvest index and grain protein were recorded in cultivar 14SAWYT306. Irrigation significantly affected days to maturity, number of tillers, number of grains per spike and grain yield. Irrigation throughout the growth stages increased number of tillers, number of grains per spike, grain yield, harvest index and grain protein by 20.58%, 26.07%, 42.72%, 16.71% and 3.31% respectively over no irrigation. Sameena and Singh (2000) conducted combining ability analysis on the harvest index and its related traits in bread wheat and reported significant differences for the general and specific combining ability for all the characters studied under normal and stress condition. treated wheat with two level of nitrogen [normal (NN) and high (HN)] and three level of soil moisture (well watered, moderate water and severe water deficit). Result showed that kernel weight was reduced by water deficit under NN, but increase under HN when compared with respective well watered treatments. Similar results were obtained for grain yield. Maqsoodet al. (2002) found that irrigation with the application of 150 kg Nha -1 at crown root, booting and anthesis stage gave the highest number of productive tillers, more number of grains per ear, 1000-grain weight, grain yield and harvest index. Singh and Bhan (1998) conducted a field experiment during the winter season of 1991-92 to evaluate under varying irrigation levels and nitrogen levels (0, 40, 80 and 120 kg N ha -1 ). Plant height, spikes/m, tillers m -2 , grain weight and grain yield of wheat were favorably affected by increased irrigation and nitrogen levels. Water-use efficiency was also favorably affected by irrigation and nitrogen levels.
Combine Effect of Irrigation and Nitrogen on Wheat
Waraichet al. (2007) conducted field experiment on wheat variety Inqalab-91 to evaluate the effect of irrigation and nitrogen on grain development and yield. The experiment was includes four irrigation and four N levels. Irrigation and N increased the grain yield and all yield components in both seasons. Higher nitrogen results in more number of spikes m -2 grain per spike, grain weight and grain yield. During 2002-03 irrigation treatments four, three and two increased the mean grain yield by 47, 23 and 9% and 91, 84 and 23 % in 2003-04, respectively . Spike per meter square was reduced due to water deficit. Decreasing number of irrigation increased the grain filling rate and reduced the grain filling duration, whereas nitrogen application at all irrigation levels accelerates grain filling rate and duration. Less irrigation treatments cause significant reduction in the number of effective tillers which reduced grain yield and nitrogen supply at all irrigation levels improved number of effective tillers per unit area. Mohseni and Montazar (2011) conducted a field experiment on influence of applied nitrogen and supplemental irrigation on wheat water productivity and yield. It was reported that nitrogen and irrigation treatments and their interaction significantly affected the yield characters. Nitrogen fertilizer and available water significantly affect the maximum LAI, Plant height and biological yield. The result illustrate that the grain yield response to nitrogen to be correlated with water application levels. The water productivity indices were affected by irrigation strategies and deficit irrigation efficiency promoted productivity of irrigation water. Asif et al. (2012) conducted a field experiment to study the effect of different levels of irrigation and nitrogen on growth and radition use efficiency of wheat crop. The results exhibited that the Crop growth rate (g m -2 d -1 ), Leaf area index, Leaf area Duration (days), Number of fertile tiller unit-1 area, Number of grains spike-1 and Harvest index (% ) were significantly increased by increasing the number of irrigation and nitrogen levels. Among irrigation levels, highest value (37.34) for harvest index was achieved in treatment I4 (irrigation at tillering + booting +anthesis + milking + dough) and the highest value for harvest index (36.35)was recorded for treatment N2 (150 kg N ha -1 ). This was formed the best combination for having maximum harvest index of the variety SH-2002. 
